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(54)Title: VARIANT loxP SEQUENCES AND APPLICATION OF THE SAME 



(Xhol) ApaLl 



loxPga3?«(34bp) 



Mlul 



(s) 5* -TCGAG GTGCAC ATAACTTC6TATA ATGTATGC TATACGAAGTTAT ACGOGT 
(a) 3'-C CAOGTG TATTCAAGCATAT TACATACG ATATGCTTCAATA TGCGCA AGATg-S 

^ Inverted ^ Inverted (XbaO 

repeat (13bp) ®liS (8bp) repeat (labp) 



a XoxP SEQUENCE (34 bps) 

b ... SPACER REGION (8 bps) 



Variant ioxP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
effected at a high efficiency in higher eucaryotic cells such as animal cells: (a) having a sequence derived from the following wild ^pe loxP 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-. 3-. 4- and 5-positions (i.c T, G, T and A 
respectively) and at least one of the bases at the 6- and V-positions (i.e.. T and G, respectively) in the central eight bases (the spa^r ^^^^^^^^ 
each by a different base optionally with substitution of base(s) in the regions other than the spacer region by arbitrary base{s): 12345678 5 - 
ATAACrrCGTATA ATGTATGC TATACGAAGTTAT-3' SPACER REGION; (b) not undergoing specific DNA recombination with 
the wild type loxP sequence even in the presence of a recombinase Crc; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 



{:^^-^-$Mm (7)2#g (T) . 3#S (G) . 4#i (T) X{±5#9 
(A) (D^m(Do^'P^J:<th-<>(^^^R'O^Q^^ (T) Xfi7#g (G) (O 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

7.-^—9-- 



A E r 7 

AM T/W>^T 

AT x^hyr 

AU ;^h7yT 

AZ r-^vP/<-^' v^-ri^ 

BA 3j?X— r • ^/^*>3L=^t'■^ 
B E -</l':^?— 

BF -fj^^^-r^yr^^ 

BG :/yu;(fyT 
B J 

BR -fy'^tv 

BY ^7/^— '> 
CA 

CF (p^T^U:* 

CG 3y=f— 

CH ;^ 

C 1 3-bv?2KT-^l- 

CM > 

CN 

CU ^< 

CY 

CZ 

DE K>r:x 

DK 

EE :t;^h = r 



ES 


> 


L I 


F I 




LK 


F R 




LR 


GA 




LS 


GB 




LT 


GD 




LU 


GE 


LV 


GH 




MC 


GM 




MD 


GN 




MG 


GW 




MK 


GR 






HR 




ML 


HU 




MN 


I D 




MR 


I E 


T-</^y>'h' 


MW 


1 L 


^y^y 


MX 


I N 




NE 


I S 


r^y^y^h* 


NL 


I T 




NO 


J P 




NZ 


KE 




PL 


KG 




PT 


KP 




RO 


KR 


mm 


RU 


KZ 




SD 


LC 




SE 



y tX^^'>::^^'-f > SG 

y^) ' yi^is SI 

y ^y 7 s K 

h s L 

y vr^-T SN 

/I'^'-fe^T/yu^^ sz 

^hiy^r TD 

^-^3 TG 

•7"fiSyi3/v TM 
^>»r K-TIBJ^-:^;^7iy>f r TR 

TT 

^y UA 

^^'rf/l/ UG 

*-y^=r us 

-^y^^ UZ 

VN 

=.v;3L-/U YU 

i^y>^ ZA 

/-/Wf>a:— ZW 
-a- . i^—y>y 
^—y> K 

CI -vr 



y.V'yy> K 

tf^y^^ 

^%^^y^9> 

mr7y**?ns 
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PCT/JP98/0S094 



m m 
^mm 1 o X p sa^ij t^<Dit>m 

r>^7V;^Oi^ci — ;/>fb;^j:^t/t-31&J^t^*i5S^$-ti:Si£i^Md5$5S (Bett et al. , 
Proc. Natl. Acad. Sci., Vol. 91, 8802-8806(1994) . Miyake et al. , 
Proc. Natl. Acad. Sci.. Vol. 93, 1320-1324(1996)) o 

Tbmmtm^cD—on. m&<Dm^nm%m::t^^^^x\f^^*^hx^^. :in\z 
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2 

<D^^t'i^'^(D±nU^n^<I^M^^J:DMm.^:tmMX'h^ (Sternberg et al. , 
J. Mol. Biol.. Vol. 150, 467-486(1981). Abreraski et al. . J. Biol. Chera. , 
Vol. 259, 1509-1514(1984). Hoess et al. , Proc.Natl.Acad.Sci., Vol.81, 
1026-1029(1984)) c irfjiib-^. |^-DNA^^^±1;i[rI;^[p]c^ 2 o<7)loxPgBW#ft 

^ds^iKDNAT-fc^^-^n. iox?m^\^i^\^xmmwiim:^(D\m^^±izmA 
^^j\^:^xhw.fi^-r^:it7i^^^it>nx:irs^. m^) m\^R}t^<^i^it\^xii. mmm 

^» (Sauer et al. , Nucleic Acids Res., Vol.17, 147-161(1989). Kanegae 
et al., Gene. Vol.181, 207-212(1996)) > Wi'^'^-f^^^ (Sauer et al. , 
Proc. Natl. Acad. Sci.. Vol.85. 5166-5170(1988). Anton et al. , J. Virol., 
Vol.69, 4600-4606(1995). Kanegae et al. , Nucleic Acids Res., Vol.23, 
3816-3821 (1995) ) . h^>^i^=^-y^-^'>^ ( La^so et al. , 
Proc. Natl. Acad. Sci.. Vol.89, 6232-6236(1992) . Orban et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992). Gu et al. . Cell, Vol. 73, 
1155-1164(1993). Gu et al. . Science, Vol. 265. 103-106(1994)) mr-mifh 

Xm< (Fukushige et al. , Proc. Natl. Acad. Sci. , Vol.89, 7905-7909(1992). 
Sauer et al. , Proc. Natl. Acad. Sci. , Vol. 84, 9108-9112(1987)) . mm^X^J: 

m^^csia^'j^^ioxPiB^'j mmm) ^m\^^fcnwnt>fitio ioxPiB^ijtt34^s«^ 



0PP.W.S1A1 I > 
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DNAiB?iJ/5^^J5K'9 . 2 o<7)13:^^<^i^:^fo]S^iH?'J (inverted repeat) iZ^iE.tl 

t?tt^C i:;6S^P)ttTl^5 (Hoess et al. , J. Mol. Biol., Vol. 181, 351- 
362(1985)) o 

ioxPiB9!l (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' -TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

Rmm >^^-it- BL^mm 

(13bp) miA (8bp) (13bp) 

>-) {::SI^LfcloxPia?^iJ (^M^loxPia^iJ) fi. i?^MloxPiBa?iJ t <^Pb1-C«#^ 
mmkW^^mj^^-b^U^ ^^i)^. 2 o(^^MSloxPga^jraT'fi«l$^6«)DNA*m;tS 
JC£;2)^^# S ^ ^ tL/c (Hoess et al. . Nucleic Acids Res., Vol.14. 

2287-2300(1986)) » 

^fc. 5DNA5>^<^i^^MioxPia?ij i^^MioxPga^ij b (omz.-^^-t^M'^ 

=f-^. m(^DNA^^_blc#^Ei-5^mSloxPiE^iJ i:i?^^loxPBa^iJ ^ (om^nx 

^(75/^^ -r y :2|-:7 T — v^-t<^3l^^ ^ <?5S^ (Waterhouse et al. , Nucleic 
Acids Res., VoL21. 2265-2266(1993)) . :7 r — 5; K^i5^ — JK^jt-^^^^ 
Zf ^ ^ Y^^^^^f^^?^ (Tsurushita et al. , Gene, Vol.172, 59- 
63 (1996) ) . •f'7^^Y^'!^^ -±0-t^^O»ji^«^fe**^±Ojtfe^=- 1 (DW. 
^ (Bethke et al. , Nucleic Acids Res., Vol.25, 2828-2834(1997)) ti^iP'^ 
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i^^mco^ m-i. 'J = t'^-if C r e c^#^£T. i^^MloxPia^lJ <t 

x-^mt^m^-r. t^-Dm-mmco 2 o(D^MMioxPgB^ijF^T'<Dmm;ts:f£^« 2 o 

KX*). 2 o(7)loxP6B?iJf^t?<7) y 3 :/ k*-:^— ^ C r e ^fe#*fl^;tS^£:(^^1t -^^^ 

(D^m^iox?mnri\xn. 2 o<Ds^i^MioxPia^j^ mu&<D^^x^^&^x.RJt 
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5 -r^j:iotb. ^^m(DmWH-i. (D ~ (21) <Di:*;t)-efcS ; 

(1) ij^T<^tta^to^mMioxPi2?ijo 

(p^-<—^-mm (D2mn (t) . 3#g (o . 4#g (t) xfis^s 

(A) (D:^g(7)9-^'>''i< <b t— o<^J^S:S.TJ«6#@ (T) X{i7#a (G) (D 

12345678 

5' -ATAACnCGTATA ATGTATGC TATACGAAGTTAT-3' 



( b ) y =2 ^ t'^— if C r e CO#?iT-C h ^^SloxPSB^iJ t (Dmx^m^T> N A 

15 mm;ts;^?*'^^^b-r. 

(c) y =i^t--:^— r e 0#^T^ IH— <7)ia^iJSrW-f"5 1> 9 — oO^^^ 
loxPgS?iJ^(7?^-e4#M6«3DNAmife;tS/i^dS®^S ; 
(2) Ji^ATOl4®^'bo^^MloxPia^iJo 

20 '^^) 0 2#g (T) , 3#B (G) (T) (^^S?!)^?? 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

( b ) y =1 >- tr-:h-if c r e (D^^Tx^hm^mioxpmn t (Dmx'nm^i^ N A 

5 (c) y 3>^tf^-if C r e (^#^T^ lR!-<^SB?'J^=6"i"S^J 5— o<D^MM 

(3) y if C r e <Z)#^ET-Ct>S''i5iE?iJ^W-rS t> 9 — oO^MS 

loxPgB^iJt<^^Te#m6<]DNAm^;t^^&:i^^-e>''«C^^ -tIB (D (2) 
fE4fe<^^MMloxPia^iJ : 
10 (4) mm^^ : 2 6 , iB3?'J#-^ : 2 9 . mm^^ : 3 0 . iB^iJ#-^ : 3 5 , BB 
^|J#^ : 3 9. ia?"J#-^ : 4 2 3Z.{:iiH^J## • 4 9 ■C^$ixSiB^>JX'*>S-b|B 

( 1 ) um.(DmMmiox?Mm ; 

(5) _bfB (1) 'tev^U (4) v^-fi^/^)^^-l^«<^^MMloxPia^J^=fi"i-^DN 
A ; 

15 (6) {}^/j:< th--^<DW±m\ox?mmRrf±t& (i) xt* (2) ia«t<^^MM 

( 7 ) K-^^loxPia^iJ t ^MMloxPiB^iJOf^lC0fM<^afe^355#A $ tb/ciilS 

(6) IB^ODNA ; 

20 ^iJ^^i-5DNA : 

^tbfcJiia (8) ISmoDNA; 
(10) ±15 (6) ^^V^b (9) \,^-rfiMZW.mo:>DNA1,Z.XoXT^nmi^^t^ 

25 (11) TISODNA (a) RXJ^DNA (b) ^ y = >'tf:>— if C r e 0#?ST 
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7 

t^S/^;;^^. TtBc^DNA (c) ^n^^tA^hti:^M^^Mi^:^^o 

(a) m^mioxFm^L ji^^A^-o«±is (i) xfi (2) is«(DigMMioxPia 

^ w <^JlIi {d^-r S D N Ao 

(b) i^^MloxPia^ij. m^^BRrjDNA (a) <b 1^ t^MMloxPiB^USr^t^ 

mi-w-rs^t^DNAo 

(c) DNA (a) 1,Z^\,^xm^^Ai!)mB^B{^m.^^tltiTyNA„ 

(12) TIB<^DNA (a) RXJ^DN A (b) y = If C r e 0#^£T 

Tia<^5DNA (c) ^m^^t-^^hti:^m.^^n^^^o 

(a) SV^^;l^>^i6iB^lJ^^o2o(^±IE (3) IS«<O^SMloxPiB?iJ (^^M 

loxPiH^ij 1 25.tj«^m§JioxPia?ij 2 ) Rxy^m^^A^^mmojfP^n i /ai^^ a 

/^m^loxPga^lJ 2 (7)jlIS(d^-r6 D N Ao 

( b ) ^mmoxpnm i . 51^^=- b Rx^m^moxpm^i 2 ^ ^ c>jiii- w r s mv^ 

DNAo 

(c) DNA (a) ^Cl*;v^Tst^^A;655te^^B^dSi^l$nfcDNA„ 

(1 3) mB'^B7!}mmm^i:MB'=^xnti:^^^t^<ie^^t-r^±m (id xt* 

(12) mm<D:^^ ; 

(14) S'ei=-A;i)Smtg6«3?:^afe^=■-C^*^iV^r i:^#mi:-r5±IB (1 1) Xfl 
(1 2) : 

(15) DNA (a) i)m^(Dm^WDNA-Vh^. DNA (b) d5:/7>^^K 
DNAX(i-;$:m^:|^DNA'>^/i-;^T-fc5^i:^'HF^^-rS-tiS (iD ^-^^^^ 

u (14) VNi"tt;^)^t-IB^<^;^i* ; 

(16) DNA (a) tmf^CD^^WBNAX^h'O. DNA (b) ^dS^flSl^t:-^ 
^^f\.}bZt\^^^~:^mM^DNAtfJ:^^n^^-t^:Lt^mkt-r^±^ 

(11) ?'j:v^b (14) v^-m^^lci|5^<^:^i* ; 

(17) DNA (a) :6S-;^^DNA'J'-r/W^<^^^fl^DNAT-fc«?x DNA 

(b) i)^zf^^^ h'D]<iAxn-^mm^T>NA^4^^^xh^:it^mi.t-t 
2)±I2 (1 1) ':^v^L (14) v^'m*^^-IE«g^^;^& ; 
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(18) DNA (a) jJi-^^^DNAe^-f/V'^O^-fe^^DNA-efc'?. DNA 

t^W'^t-r^±M (1 1) ''iv^L (14) \i^-rM^z.w^(Di5m \ 

(19) DNA (a) <D^m'D't^P^'>-^^^^*^T'rJ^^/^:^X-^^^t^<^ 
5 mi:-rs-tfs (1 7) X« (1 8) ia^<7?:^?£ ; 

(2 0) _blS (6) J^cCV^L (9) V^•rtt*^^-l^^<^DNA<l^^fe^^C-b^::Wi-5 h 

(2 1) -hIE (6) ?^iV^b (9) \^-rM>\Z.W^<OlinAf)>htii^mMo 

(a) {iT>'^-lr>'X^?r^-f„ 
|112{i. 'g-^$ixfcimSmmo^^MloxP6a^iJ(^:^-<-1^-'gi«e<^SB3?'J (ir 

|113{i. '^^K$tLfcliME^(^^MMloxPiB^iJc^;^-<-i^-'^^<^SS?'J 
15 v^ir:/;^^) ^Ir^i-o 

Iil5{i. 'a•fiK$nfc2i^g^<^'^^MloxPiB^|J(D;^-<-1^-'®^<7)ia^|J (T 

:s:^ji(^^^{iioxPia?ijoipj#=^^-ro i^^fiB s a h i mit\^t:.m^(om}i(r> 

(b p) ^^•f'o 

25 ^iJ^;t5feb. :s:=?:±(^^simoxPiB^ij<^f^it^^-t-o ap Rf^r^t-ixy ^^wi* 



RMjssnnrtn- <-wn qcww^riai i > 
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mX'tb^) c */c. T\^^(D^m-iB s a H I if-Y hSr^b. m^iiB s a H I 
mitm)n(DM^ (bp) ^^-To 

D r a I i^-^f h ^^-To 
01 KpuLwL (A) . KpuLwM (B) Rt^zf'^P^X K 

puMwL (C) (Dfilig^^-r^^IlIT'fcSo 
10 Ell 2{i. KpuLwM<D«^^;lffl^^fc:^mM'^^feDNA(7)ia^lJ^^i-|21 

01 4{*. :7'^;=^^ KpCALwL (D) :^Xf^y:^^ KpCALwM (E) (Omm^^-t 
m^mX'h^o CAPr o{*CAG:/d^-^-. G p Afi^ -^n t:'-:/^^" U A 

01 5{i. KpuLZM (F) KpuMOL (G) OflUgtr^i"^ 

01 6{i. KpuLZMOL (H) RXJ^^y:^^ KpuALZMOL (I) (Dmm^ 

25 5 w t :Sr^i-fc*<^)^il<^^^Iil'C**>^o 

01 8li. KpCALwMds (A) . KpCALhmBMds (B) RV^Zf^ 

^ KpCALGFBMds (C) (Dmm^yr^-tm^mxh^o hmBn^^-(Vx2-^4i^y 

Bm^m^^. G F B «G F p f^i^:t-^^ i^i^m\mB^t<Dm^B^^^^ 

i-o 
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60%. moi=100-C«^90%0*fflJia;iiS^< ^fe^tvfdo 

u-^^ l^:yBm'i^(O^M(OQ^(D^-'^^y (C3. C7. C8. CIK C19. 

C28) (C. ^n^'ttCre^mmife;tT-r y ^>-r/^^AxCANCre$:raoi=5T% K-:^-ffl 
m.^^T'f / '>>r/^^AxALZM0L5rmoi=10,30,100.300-C|^^l- 1 ^fM^^^tZo 

Lfc^-^. 10% (C19) ;6>f>30% (C8) (DmdSW< ^fe$tvfc„ 

^jxLfi. if^MioxPSE^ij. is^MioxPga^ij 1 > ^mmoyfun2(D3nm<r>\ox? 
wMt-^-r^^^ m^mox?&\\tnmm.\oy?mm\ . ^^Mioxpsa^ui:^ 
,^moxPga^ij2. ^mmoyi?umih^mmox?um2<D^f\^^f\^(Dm.^x-\t.. 

^ (7)^MMloxPia^iJ i: S^^t^loxPia^iJ t^-hht^y:. «)*lfl!!a<^^^«=t-^^i^ a. 

-e*5 # . IrI cm^-S'*:>^ <D2^(D loxPia^iJ ic^i E (Oate^d^^^Ei" s m^l^ 

ga^iJ^'pU. t>L<fiS^^MloxPia?iJ^5 H:iJ:6^fARfSl-J;«?. loxPiBW 
A ^:^:(£-f:!b^Wii^t^^^\.. ^f>:v^-c^ ^fAS:it^i:tW<tS«a^'^t>-^(DioxPia 
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^A$tt-cv^5a>fe^^-e^$i^5o tJ^o-c. mm(Dpk^mz:^mMiox?mmt 
m-±Mioxpmm>^^-rtn^s ^(oMm^^M(Dm^'^^^^^ < #A-r6 ^ t 
i>-^mtfj:^o */c. mmmioxpmmtm±miox?mmt(Dm^^i^'^(^i^^'o 

:^S<^7#SO:^S^§:G7i)>e>Al'g^UfcgE^iJ^5^^ttTV^5 (Hoess et al. , 
Nucleic Acids Res. , Vol.14. 2287-2300(1986)) o ^OT ^yfe-f Tl^ 

%/:yWi'^MB.=i'(r>mWiZM^W.oxYW^^\ t ^^MloxPiB^U t ^^f A #^nfci 
^^^^ KT'Cre^m:^Mm^?fmifeifeU/Co ^bT. T \i' V l^m^^mn 

^:t>hij-r-^^ i^'^m^^^o) x\ m^m\ox?unhmmm\oxfw.mt(Dm(n 

m^X.Km(DUm.^mm\^X\^^o -rtiiyh. l:^-^^:^^^^ K-eoCrei;ia: 

:buWk7Lm.)^^\^'Sm(o\ox?ump^(om.m^m'&\^fLo i^-r^(or^y±-( m^m^ 
i^uiWi-So smm(D:^^—^-mm(o±x<DMm^im&-r-^^ -5!mti:^x(Dm. 
si^s^^ufc^MMioxPia^ij imAmm) Rum^mioxFrnn^^t^m^^^"^ 

mmit \^m.mmz vfcmm)^<Dnm^. m^mioxpmm:sLx^^mmiox?mm t 
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5 S^JcS't'S ; 

^#6^. Cre^:li2)^9mLSlt^^-J:'!). 2o(^loxPgHa^iJ 

m*■^i*a.^t>oTV^;^j;V^, V^*?^^§7^^ y X-«it (Holliday-structure. Hoess 
et al.. Proc. Natl. Acad. Sci.. Vol. 84. 6840-6844(1987)) (DVm^M^-T^o 

al.. Nature, Vol. 389. 40-46(1997)) „ tJ^oT. 2#@;&-?> 5#S* 
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@ (T) . 3#S (G) RXf4^n (T) cD:^S;i)^p5^«ttS-'0(75mS*5^^cC 

^*fl^'^^■^i:fc'^M^loxPiE?lJ^:lov^-C. ^^MloxPgB^J t <Dm.^^Rfi:^^^. 
±# LfCo L;?)> b^di:6S ^ , |^ CSB^iJtO 2 o(D^^^loxPiB^JP«1T*<DmJ^I^S:/^?<7> 

mmiox?mn\imm±+^^j:if'mK.^^^^vti. t2c/g7a(#217u la^m^-- 

26). T2A/G7A(#227K iH3?lJ#-^ : 29). T2A/G7C (#2272 . ga>?lJ#-^ : 30). 
G3A/G7A(#3171 . IB # ^ : 35) . G3T/G7A(#3371 . IB ^'J # # 39) . 
T4C/G7A(#417K ia?iJ#-^ • 42) . A5G/G7A(#517U ia^J## ^ 49)o J^id^T*^. 



14 

T2A/G7C(#2272):S.m5G/G7A(#5171)<DSJ^^^«#^^{-i^*^ofc„ f£iS. ^^tt 
(Dm&^yr^-To m^lt. T2C/G7A{i. 2#i(D:^S^T75^f>C--. 7#e<Z)^S^G 

loxPiB^iJ 0 b-c{i;^v ^^^-eJffiLm^s;^;^;05^# r ^ J: . i u 

g (T) . 3#g (G) . 4#i (T) Xfi5#S (A) ^^^(^ p V>^J^ < ^ 
t>-o(7)J^S^tt)«6#S (T) X(i7#e (G) CDjSS<^9 V>J^j;< i:'b-:^<^ 
:^S365^^^ $ n:rc^^MloxPiB?iJS.tl«^a^^MloxPiH^J?rW-r s 

15 M''.e5ia^iJ<^^MMloxPSH^J(^r^-C*mifexLRl^?;d5^^^ 
9 d-Sr^^f^ bfCo ^<?)^J i: U-CT2C/G7A(#2171) iT2A/G7C(#2272) ^mf^ii^^ 
^ttb 2S<^^MSloxPgE^ijr^T-{im^;tS:/^^(:i^< ®w htifj^^fz-o :L(D:Lb 

{i. jf^MioxPia^ij. ^^^loxPSB^ijK m^m\ox?mu<D. ^pfi:<h^3nm 
20 ^T5-feWffl-e$)So 

25 -t-S^il^DNA (b) b^V=^>^-r-^Cx ^(D^^TK^J^^^^. DNA 
^fc;$:5l^<^3t'B^=-«^:^&{i^ l:v^^c:M'ic?>iB^'J^'bo2o<DigmMloxPi^ 
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m (.^mmox?mn i Ru^mmox?&i 2 ) s-T^ite^ASr^^MioxPss^j 1 

•:h-ifC r e(0#^ET{-Si^;^$ii:s DNA (a) ^(Dm.^^A^m.B'T-Blzm^ 

jtfe^^sgK^^^fef*. s^^t-^<^<t 9(-LTtT9o ^(Dmti.x. m^m 
iox?mmtmmmiox?Mm^m\^^fc:^mi^^^um'r^f>^. ^MMioxPssa^u 1 ^ 

w^mioxpm^] t ^mmox?mm t ufc^^DNA^^^o 2 00 

d5JNBl!ao^-fe{*:_L(^K^^§JloxPiH^iJi:^SMloxPiB^iJi!<^^l-#A$tt^„ 

^J3a<75^fe{$:±0 2o(7)loxPga^iJ(Orai-5ie^Ad5#^£i-5#'o'(i. 
fe^A^5|^;6>^^3t'e^^B ;6S#A$tLSafe^^m^^ 2>o ^fefl^-t<^ 2 0(^loxP 

ia^JoFB1^c^te^3&s#?^b'^iv^#^^c{i3t^^^fAt'^i5„ ^bi^. ^^i^DNAtD 
2ooioxPga?iJoF«^l-afei^:6S#?£b;^eVN#^{i. ^fe{4^±(Ojt^^A?:l^< ^ 



W0 99/Z5U51 PCr/Jl^»/050V4 
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^ A*itm?£. DEAE-dextran&. y ^ 3 jt^^^J^jr if(Dmmit^ 

20 ^A-r'5^?fe*fflV>5^<b:6SX'#^o m^<Dmtl.xn. Cre<7>il'eK^Sr='- K 
-t-SDNA^RNA^MxEbfci^S^b^6^;^&-e^flai-^A-r6;^lfe-^> '^^ /i->^-<i^ 
^_;S,^V> 5^^:65 W Pitt 5o 'j7^/v^-<i^>5'-t b-Cf*. TT^y '^-T/l^;^. 

9925051 A 1 I > 



wo 99/25851 PCT/JP98/05094 

^^^^J»'t*a'e^^^^^Ab-CtJ*5V^Tt>J;v^o ^(7)jie^#Affli«)«feJl-. (a)H^ 
^MloxPia^iJ h ^MMloxPiBJ^iJ i: (Z^r^ I- i 6«33t^^^#A Ufc^^tDNA^^s S. 
U^(b)Cre®e%^A-t-?. r t l;i i 9 . (a) (b)i^#d5^A^nfc«i^^^flaTBfl^ 
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^ /V :^ ^^-r f^ili LT is # , >T? <D /w;^ 293*18113 5tc if m^;tr 7 
i: (OF^{::e6t)Jt'e^iS:#ALfc^7;^ ^ KDNA^»Jiaic#A-r6 1 1 hKCrem 

RNsr>ncir> rfwo (wprpsiai i > 
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(inverted terminal repeat : ITR) Xlf^MloxPlB^iJ/'^-^^/^-^^^^'^BH^'J/ 

y /r— ^/^i/@B^iJ/a^^B/^^MloxPiB?iJO«5t^l:^-r 6:7^^ ^ 

KDNAi:^IIl^^^^V^^«^. CreSe^^m^itS J: ^t-L^-293*IBfla 
^j;a;*<?5«l:i#A-r?>i:> jt^T-^Affl^^TT^/ ;V^Xl^2-D<Dm^m.lox? 

i/ia?ij/a'e^B/^^MioxPia^ji:iS4fe^tLfcmife;tT7^/ /u>^d5^^-r 

25 l^*$^^TV^5fci^>. jv:^mk\-immrr^h(D(D^^ (virion) 1^ 
l^DNAdS/-?5/y-v;'^i/^n-r'^'<^v^i:U'^fi^^^''-^^'o al^^®^ 

So 
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^T'f y ^'<^^^l)^f^*^'>^ ^^^'^^ (virion) iZ^mJi: < ^^-y^—i^^^^^^ 

(AAV) /j;^'(0'^?>t';v;5^^^^-^l-^^ti§Jl^-eS#§tt5„ ti:f)^Xh. Pik^^ 

^mz.'7:^'^Mz.nx^^^ii^. kkSX\^Vk'^^(Dm'&<Dn^ (||l9#^fei*:<D 
AAV-sm^) ^3#A^^^S^i^;65i^V^;?)^f^-efc5)o ^0^#.<*:<^#^g|S<JL'^<^Jl 
-g^^Al-t^VdSa— Kf ^!J'^>'^^5t^-^ (Rep) :65jg:.^X-*>?>*^ m^Sffl^^ 

Lfc^^. 2^(D\ox?un^ny<\^f^^^ ^^^^^x^^o ^(onx^Wit, 

AAVa^^(^i?liiSl-#^E-raji5:^fH]S«iB^'J (inverted terminal repeat : ITR) 
(T^^-ir-rci^ffill^^a^bv^ ::(D2o(DloxPiB^iJ^^AbfcAAV^t: V\z.^^-t 

?fcv ^-C^ ^^MloxPiE^iJ ^ ^^MloxPia^iJ ^ (^)^ I- @ A bfc^)|^ 
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DNA5>^^/6- htJi^m^t. Cre^ e t> L < fiCreS^^iSr - K^T SDNA^^^^S-^- 
^iJ(DPBllc:jt'g^:i'5#^SL'''i<''^^DNA5^d^^Ji4--t-6 ztKi:^. ^Abfcftfe 
ife-C'ttm(oa'&^^^#A-r5::i;iis-e#So rojipi^. ^|ii?g<D^^MioxPia 

;*:^W(75^SMloxPga^iJ^tiODNASr^^i: b-CfflV>?>^. ^DNA<^«I^-- 
fl^ (B^1^>r^:/^. 1994¥4^^. 20-45 M> ^fJ^*. 36(1), 23-48 

(1994). :sLXJ':Ltih<D^\mxmm) o 7^|§^(^g^^^:fev^-cm^-ftt<7);^^t.ai 
fc5v^^**f^&i-2>RNA5rm^i2<^-e^A-r5;^^*^^^^f^tt5„ ^o-t'-c. h 



^DNA^SriS^f^irtl^^A-r -Sin Vivo ife. ^TJ«t h^^^^fcoSO^JiaSr^^^bfls: 
3.^;=^, 1994^4^-^, 20-45 >^fiJ^*. 36(1). 23-48 (1994) , St>*^tt 

:*:^^^0Eil^^*3V^T, In Vivo ^ 

^fc. Ex Vivo m^x^^^\^\t. nmm^:^. t v<duu m^\s. v:^y< 

0 S36^ ^/|S6<Jl'«^^^:9-T'fcS^MMloxPga^iJ^toDNA$r'^=ti-S^itt^J 
X^. ^fc^m^loxP@B^iJ<lrt>oDNAl;ift^. ^^^loxPiH^US: t>oDNAS:*a^ji 

^>oDNA^ b-CO.OOOlrag- lOOmg. & * L < « 0. OOlmg- 1 Omg-Cfo . rttS: 
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loxPBB^ij. 3r><D^mmox?mnmt^mifhti^o h^^mioxpe^ij. 

^MMloxPSE^Ul. ^MMloxPifi^iJ2(7) 3 oOM^'.e SloxPifi^(Jd5|^— DNA±{^#a^ 

5^.^:51 B /^M^loxPifi^iJ2 ^ r C)jlit;iWt-5DNA(a) {C. ^^MloxP@a^iJ/3l^ 
^C/^M^loxPiB^iJl^Wi-53^^DNA(b) i: ^ y =1 >'if i-—- 1fCre(7)#?iTlwS 

WA(b) (D\^t> 9 13. '^mMloxPiB?iJl/'3te^^D/^M^loxPia^iJ2^^i-6^ 
^DNA(c) i: $r y =« tf-:^— ^Cre60#iSETt-Sft^ ^ . DNA(a) ^ <7>Jt>S^^B 

^a-e^Df^g^-rS^ir^iST'^So i-J^et?-^, ^>^i5^^|^DNAS^ffiV^5f£^t-C^ 
DNA(a) {;i#^1-S^^<7)5l^^(7) 9 -t, @6*jOit'e^<^^^'K^<^*'S^^'-®^'^ 

UT<omx^. ^mMloxPia^iJf*. ^T;^'<— i^— ^*S<^2#g<D^S?^T/^^^^C-- 
7#gOj^S^G;{)-P>A-><^S^^UfclSB^lJ (iB^iJ#-^-- 2 6) ^fflV^/Co 

(1) TxV ii^^>'v^^/-^t-#^i"^5t^^<^§^ 
^^^^ Tt^/ '^-f /i-^y/^<^»^feMloxPiE^iJt^m^loxPga^iJi:<^r^l-^A 

^^^gp^il^^ CAG:7'n^-^-/»^MloxPia?lJ/^^MloxPiB?iJ//5*?y AlE 

jic^J: 5l;i#Abfcm^;tT7'y^^'f/i^:^ (AxCALwM) -Srf^SSibfcio ne4b\ :iw 



wo 99/25851 KCI/Jin^B/osuv-. 
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:^ $ X V ^ 5 <^ t? S o 

DNA b T transfection l:i J; ^ it ^ US # A U T J: V^„ L 75^ b . 
transfectionlC J: S^fl&-cO«^d^^A^¥{i^lO%{:i ^ «9 . 
^tg6^JDNA^^A-C•^^.^V^/c^6. Tt^^ ^-^fflV>-CCre^#6<3t;i*IB 
J3Sl^T-m5|^DNA5>^^-rS:^?*l^a: ^ lil^-t-'<T(D^)iai-^J|^DNA5)-^^%^AU 

AgE?iJ/i^^MloxP6a?iJ/'lacZa^T-/^^^loxPiE^iJ/SV40(Dori&U?7K y A 
la^iJ/S^^t^loxPiB^iJ^. ^<7)^^:^Iti]d5:fcl«]# ic^jiS ct 9 l^#ALfcm^;tT 
T^/e^-C/v^^ (AxALZMOL) ^f^MLfCo •j7^7V;=«.AxALZM0L^ K-:^— ffl 

T7=V ■>-f^l-:^^l¥^o AxALZMOLl;iCreMe^f^ffl$ii:Si:^ 2o(D!9^^1oxP 
iH^iJF«^-e*mx.S^S:6S®r. •9 . K^^MloxPifi^iJ/lacZil^^/^MMloxPgfi^U/' 
SV40<7)oriS.U«#y AgB^iJ<7)«it<?)^ ^4>cDNA^d^^S^fife-t-6o TKa^^O 
Tjfy AiB^lJ{i. 7|c|II^(^)T7=V .>^;V>^S5l50^ci-=e-i5'-;?)^?>lacZjt^^^<75^ 

X / ^ AxCANCre {m^Kh. Nucleic Acids Res., Vol. 23. 3816- 

3821(1995)) {Z.X'O^ni^t^o 

(^A) ^g^-lrtTofCo K-^-fflT7^/'>^/^^AxALZM0L. 
^^/f.y hmr'f/ t^-T/U^AxCALwM. S-WrelgmTv^/ ^-^ /W^AxCANCre^. 
»)i^it«*fflJiS (CV-l»t>U<{iCOS-l^J!a) tcI^I^M^^^fCo K-:>— fflT 
7=V .>^7^^AxALZM0LSiU^^^Ufc^i|^DNA^^lilacZa^^trW-r6 
c,^_^_;0S:|^:^U^.^V^f::i61acZae^^:illmU>^^V>o ^WA3^^-h<^lacZa 
j^rf-fft^ l.ffiTT^y'^^/^^AxCALwMOCAG^n^— <DT»S. -f-jfet? 

■^I^^SloxPiB^iJ ir^M^loxPlB^iJ t (DrnznA^nX^t^XlacZmB"^*^^^ 

-rso fi^oT. iacza^^(7)^mti> mm\z.'M^^mm {^(Dm^\t.mA) 
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_bis 3 mm(D ^ 4 m^. t l < ^^t^ ^ 2 o<^) ij^-r /^^ (r>u^x-\^ 

/W^iOlacZit^^^^SS^ #^btDNA5>^^0?f^<Sr^^^LT, hfflTx/ e^-Tyv- 

*p *>ae^s^/6^s t - ^ ^ ^ ^ 

mrxV r>^/ux^3fiT'{ilacZitfe^Sr^mbfc:»(i^<#^bJ^i3{>^ofcj55. 



wo 99/25851 l'C-I/Ji'y»/050y4 
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^y^^ H\ DNA. ^mmm. ±mm. mmMt^t-^mm^mmm-i. # 

KWrh^J^^^^B.'O . TMolecular Cloning, A Laboratory Manual. T. Maniatis ^ 
lg2)K(1989), Cold Spring Harbor UboratoryJ t::|E^C>:^?&tciip CT=fT 

5 mmmi 

2 o(D^^^loxPiB^'J^1-e(7> V^l^ }^'r—^Cre^^m.^x.^!t^ 

(1) y =1 tr-f — ^CreSr^tf>NBi)&IAtil?i0!<^Pi^ 

y =I^^:f-:^-^fCre^#m^^S:i^^^-ffiV^5C^e^'g•tf^J3a^^m^^^#S §6^-^' 
Ufoym'^^ffof^o Cre^m*alfe;tr7^/ l>-r/l^;^-<i5'^— AxCANCre (M^Sl 
10 Nucleic acid Res., Vol.23. 3816-3821(1995)) ^1 x lo' PFU^. 225cm' 

yy^r:ili^(D29Zmm (t: hfl^i^^^^M^) l-^^ (ST^C. 1 ^W) ^ 
-fr. (5% FCS^WDMEM^ife) Sr»^$ e>(-24NrFBlig^b/c„ ;^#^T^> 

y -t n-/W/"20mM h y ^:^^(pH7. 5) /300iBM^{k-t- h y J>>/\tM 
15 EDTA(pH7.5)) 5ml ^AP;t«$r!i^ ^^^y ^>^-^5'-S:ffiV^200W. 25> 
(30#x4te]) -C'*iafla^«S#L. ^Jiai^{C#^Ei-SCreMe^*Scm$-frfCo 
fc^MM^-^^ ^ nii.L^^T'15000lHlfel05>51'il^l-. ^<^-htg^J^<:^^# 
(-80*0 bfCo 

( 2 ) ^MMloxPBE^iJ ^-^tf -a-fi^DNAiDf^ 

20 !^!fe^loxPgB^iJ^^<^ 8 :^S<Dy^-<-i^-gU5^Sr 1 L < fi 2^Sl^^l-. 

fdl<7)mSl^g^Ufc52mSO^^NA^f^L/Co 'a'^LfcDNA<^m!^{i> 1 
(^^m:6S24«®. 2mSI^^<^^^36S29«^-C. -^n^ix-lr^;^m:Rt^T>'^-fe 
^-^m^-^fifeUfCo ^^MloxPia^iJ^D-^^DNAOfltatSrEl 1 (-fe Vx^0{iia^<J# 
: 5 5. T^^-b::/^^OiB^iJ#-^ : 5 6) d^-To g^M^loxPiB^y 

25 (-fei/^^^S.tJ^T^'^-fe^'X^) ^1212-0 5 i;i:^-ro j^^^-fe^^^^irT^-^ 

fd^. 5'7i5iffi;os^tt^n4i^S2;§mL. M5^d5^jPfi^^xbamtmoiotmb»T 
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5 (3) 2 0(7)^MMloxPiB?iJ^^tfS®DNA(D|il^ . 

DNA ( 1 :^S<^^<^e^) 2mm^^tl'etlT4 DNAy ^-eiigationSfc;^ 
10 ^^5: K : -^fiKDNAO^/l-ttSl : 6) Sr^Tofcm. ^JPW^XbamtKXhoIT'l^^ 
l^r^-fb UfCo ^ (^>*JPW^*Q!St^ ct pBR322 DNAOj^dS(-^S^#|^'^ Ufc^MSi 
loxP-a-fifeDNAdS|^>6-tL. PBR322 DNA<7)i^JISl;i|II l^Sa^'J^^^M^loxP-^fifeDNAdS-^ 
0r-ro5^'a>Ufcmikb(OiiLm^DNA:65>tCSo ^V^T^ 7|c^f&S.«PS^*r^^t: 
^nfc^^MloxP-^^DNA^GEANCLEAN II (:7 -f- n ixtm) l^<J:«9l^#. i^^Sl- 
15 ^MMloxPlB^iJ^asj^-a-bfcill^ibtDNA (^4. Ikb) ^Sr^^l^^-fS^&^^SWDNAi: L 

( 4 ) 2 o(^^||MloxPiB^iJFB^t?(OCretfe^¥*a^;tR/J;: 

i^Tl-^-t*T ^rfeT% 2 oO^^MloxPSB^jra-C-Cre|iSt#mi^X.S:^£:^*^ 

20 l^f^m. BOmM h y ;^m^(pH7. 5) /lOnM MgCl^ /Img/ml r> v-jfemT/W:/ ^ 

lniM7 ^/v;=^/i.:7;i-c:^/v:7 n ^ K (PMSF) /5 /x g/mlT:/n f-:^:^^^ts^ 
mmm^. (3) T'^$^UfcS«DNA (l/xg) t (D -ePiSUfcCretr^tfm 
i*m?glO/xl=S:*P;t (Sf&^*50Ml) . ZTCX^ZO^^^l-fCo RJ^^^T'^. Rit 
mi^^Snl(DTE^<^yyT- (pH8.0) RX:^S (iKDmh^^ (pH8.0) <lr*Ox.. 7 

/Wtt^b. #e>tlfcDNA^RNaseA(20Mg/nil)^'^tfTE^^5/7T- (pH8.0) 30 
nUz.mm\^f^o ^V^T^ ^(7)^»^^JPS^^BsaHI?mbb. T:^n-;^y/i-«M 
^iil^s :^'fk3.^v;?.^A (EtBr) ^fejCj:«9^tb$nf:iDNA<^)^<>-KSr«?^UfCo 

CTe\z^^im^sij;t:^^n'>nii(Dm.m^o)m'mm (mikb) $:^jPii^^BsaHi 
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Y^'it'^^t. 2. 7kb. 610bp. 380bp, 360bp(^) 4 ^<7)/<:^ K^^^ CSo — 

mBsaHimit-r^t. 2.7kb. 920bp, 380bp. 50bpCD 4;*:<^/<>' K^^^C 5 (HI 6 
o tit^o-C. 920bpO/^>^ K{iCre(;iJ:5«a^KLj^J^*5®tfc^^:^^L. 
eiobp^meobpo^^^- KfiCret:: J;5a^;tS^&:^s^#•rv^?^^v^:: i: ^7jk'r<DX\ 
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PCT/JP98/05094 
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30 

(DNA/^^- K(D^i$) ^S:'^^ r9j tv. DNAo/^>'K2Js^^^^if 
ov^T{*. mMm2- (2) -C'ljieg-rso ) . 

( 1 ) ^^MioxPiB^ij t ^mmoxpm.n^^t^^wom(Dm^ 

tl] l?^^loxPSB^iJ^— K (pBRwt) <Dm^ 
-fyy^^ KpBR322tc-o0^^^1oxPiB?iJ^#Xb/c7°^X5 K (pBRwt) ^ 

y^j^j^/j^ n n/Js^UA^fiW^tTo-CEcoNI^ji ^W-Klenow^^S:^?S$*f- 
(5* -pCCTCGAGG-3' ) ^ligation ^JRg^^XholS.tJ«PstI-e|Rli^?mtm. 
n-;=^«m^i<)^^TV«. 9kbc^^<^ KiS:^ "9 ffl bfCo KiSrGEANCLEAN 
II {y-r^^yVm ^fflVN-cmiSib. jt{ia<^^IS*5Xhol?mi:»r>H-. fife:&/55Pstl?mk 

(b)pBR322^^JPWmNheIT-f^jbb. lF^^loxPia^Jtr^tf'&fifeDNA(52bp) =Sr 
ligation^. ^JPS^^XholS.T>TstIT'l^^^mbU, g:j^??S^T:^n-;^«Mi*») 
LfCo ^^MloxPiB^iJ?:— o^t?J^1.4kb(7)/<>' K^-yO«9tt4b. GEANCLEAN II 
. (:7-f ^ixtm) ^fflv^-cmi^Lfdo r(^*^1.4kbODNA»r>T-t5>i-{Kl<^«d^Xhoim 
'fl:^>t> 'fth.:i^:6>Pstir^'fb»f>^T-efc?)o 

(a)(b)-C'SiMbf^MDNA^ligation'#^Si®t:?l^«i^^l-. pBR3220NheIi?-^ h 
tEcoNIif-^ h^(7)FH^l;i— o(D^^^loxPlB^iJ:65^A$tbfc:/7^^ K 
pBRwt(4.4kb. ia7)^#fCo 
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(3) i: P C^M^loxP-a-fiKDNA (52bp. 24^!!^) ^ligation bfc C:/^^ 5; 

XhoI-C'l^^tcm-fbL, pBRwtcoW^cm^^@*t^Lfc^m^loxP^^£DNAt:I^V^fc 
10 *Sf£::S:TJ?^JPS^^f^>fb^^xfc^^mioxP^fifeDNA^GEANCLEAN II (:7-:>-3 

MloxPiB^iJ;J|5#-^^'^UfcE^il^DNA (m4kb, 08) «r#fc„ rODNA^S 

( 2 ) ^^^loxPia^iJ t ^^MloxPifii^lJ i: OFH^-t?OCre^fe#«al$l;tS:*£;^ 

15 u.mmfm^:^mt.m:mmi- w tw\m.x'h^i>K smdnaj^js^^h i - 

(3) T*^bfcDNAOf^:b<9l-^»y2- (1) T'^UfcDNA=SrffiV>/Co 

TiBic^ Lfc^i^MioxPia5?ijo^SiB^ij-e. 2 o(^)ioxPia^ijrB^T-<7)m^x.(*. 

^ . ^VN-r*_hffl!l<7)DNAm<7) 1 i: 2#i<^mSorao^»r • ^ 
20 3^^:ai®r.5Ci:T♦S^t^;65^T-r2>:lt*5^?>tt-CV^?> (GuoetaL. Nature. 
Vol. 389, 40-46(1997)) » 



wo 99/25851 



32 



rd/Jr9»/U5U94 



loxPBBjy (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) mf& (8bp) (13bp) 

5 mmmi- (4) -c^b/c;5s. 920hp<Dy<i^h'n±mRxj^rM<Dmk(Dm:ij^m 

10 #1 1, 12. 13 (ia^iJ##: 2, 3, 4) : ^Jt^Hmf^mmt. XmtS' I 

#21.22.23(iE^iJ#^:5.6.7) : Sf&f*^r^{4^-Cih* «9 . SJ^SP^^T-il^'^iVN ; 
#31. 32. 33(Sa?iJ#-^:8. 9. 10) : Sf£;{ift'^i*:-eiJi* . mi^mm^xm^^J:^- ; 
#41,42,43(iB?lJ#€-.11.12.13) : Sf&ft^F^W-CJii^ 9 s ft^^m^tPit^'^^ 
; 

15 #51, 52, 53 (ia^iJ#^: 14. 15. 16) : RJt^Ui^n^^rmXit^^ *K ^ < 

^P^^-eiitf (^5%) ; 

#61,63(iB^iJ#-^:17.19) : ■f'^Wlilii: A/^Tt ^jiV>d5^ < -^S*!-^ 

pg^-eiit? (5~i 0%) ; 

#62 (iE?iJs^:i8) : i^rpW(*i5^A.^-r-#/iVNd^ m^n~nmm&i^^x^ 

20 (ftJ^SJ^;;mi#6l,63.i:«9#v>) ; 

#71,72,73(@B?im-^:20,21,22) : ^mi^m^t A, }fX^fJ:\^^tK RJtitZ^<-U 
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#81,82,83(iB^iJ#-^:23.24,25) : S/^;«*m^pg*X-3itf ; 

(1) i#SXfi8#@<^:^£S:«^LTtiP^^loxPiB^J^S*£^i-5. (2) 2§g. 
3 # @ X{i 4 # @ (D&^^m^-t^ t S^^MloxPiB^iJ {iJS tA^i^^J^^ b?i:V ^, 
(3) 5 # @ . 6 # g X(i 7 # @ (DJ^SS:«^-r 6 »^SloxPgB^J ^ E^S^ L{c < 

@ e> 5 # g (Dmm<Dn^ 6#g^tJ«7Sg omS<^S^ i: i-in^i^^^-i^ ^ ^ 
S:^^:^^5^#^iV^t#'S^ (Hoess et al.. Nucleic Acids Res., Vol.14, 2287- 

2300(1986)) ^^x^^^mmmioxpnm miu^n^) m^miox?m.mt(D 
mmm 3 

( 1 ) m±mox?wm t ^^sioxpib^u t ^^t^mwm(omm 

^^^loxPiB^lJ t ^^MloxPlB^y t (DCre^fe^m^^R^SSr. 1 ^t>* 2 

en I^^MloxPiB^lJ '^MMloxPiB^lJ i^*-r 5 ^ K (pBLAmutant) (Dm 

m 

pBR322(7)«l:ilFife^loxPia^iJ i: ^MMloxPiB^iJ t i>^^-^'i^^ Lfc^4. 4kb 

i7^-pAxcw (!t#0fl¥8-3O8585^<i>#15M) ^^JR&^^Xbal&tmoIT-ID^lcir^ 
-fkL. ^?g^T:5tfn->^mm^t!)^m8kb<D/^:/K^^»)mb. GEANCLEAN 
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iB^iJ;65#-'!r*S'g-UfcEm5t^DNA (J^4.4kb) iSrligation^. XmB^^'^^^^ 
•^"7 7.^ KpBLAmutant (8. 2kb . HI 9 ) iSr#fCo ti:^:L<J:>Zfy KpBLAmutant {1. 
Z.<DWl^^n-:>fz.'f=7 7.% K«7)^l^-C% #21, #22. #23, 

#31. #41. #51,#61.#71.#72.#73.#8HC>t^£;-t-5^MMloxPE^iJ^»^^loxPiB 

C2] i3^^^MloxP@E?"J^^^MloxPgB^iJ?r'^tfSKDNA<Dp®i 

KpBLAmutant;6>(b. Cre^#m^^S/^^43SK^^fflV^5i?^MloxPia 
^ij i ^^MioxPia^iJ h =l:Wi"Sii:^**^DNA^Piii-6 fci?)JeiT<^i*f^trfto fc„ 
KpBLAmutanti::{i. ^ALfcTT^/ !>-r/W';^y / ^SB:9-l-S'JPW^ 

GEANCLEAN II {yT^'^^m^ ^fflVN-C^^^bfCo ^<7)8. 2kb<^iiLmt>tDNA^^l^ 

( 2 ) ^^MloxPlH^iJ h ^MMloxPSa^iJ t <DFb^ t?c^cre^fe#*a^x.s:f£:^ 
tUxELfcS^DNA^^WJl- (4) X7f^\^tz.KSm\zMX. 37t:T-30^Cre^ 
#immx.S^&^tfotc. SfS/fe^T^. mmz.^^ii\<0'l'B.^<^y'7r- (pH8.0) 
:S.U«5m1<^EDTA^ (pH8.0) ^*B;i. y j ~^)V/ xxxxHr-jvKm^fiihm-:. 
^nn7isyuA*Smtrm\ $ f>l-^<5' /-/«-it^l-> #f,tLfcDNASrRNaseA(20 
Mg/mD^^tfTE^^^y:^^- (pH8.0) 30 /x b^cio ^^fcV^T^ ^O^*^ 

^JPS^^Dralf^kb. riSxi^-^ffjvmMmmm.. Mit:^^i^^J^ (EtBr) ^fe 

sKt L-rfflv^fcE^'•W)NA^;l^^. m^m\oxpm^\tmmm\oxpmmt<Dmi^ 

» Drali^-f h^iSZ-^m^^E-r^^^-e, CrelCi: /iV^#'g'^l, Dral?^ 
it\^X.^5.9kh. 1.3kb. 0.7kb<^3 2^c7)/<^K;6S^C5 (EllO) o 
DNA;6SCre{:iJ:^m^X.S^C?^^^-ri:. 2 ^m<^DraI1^■Y h^moxPIH^iJ-o^ 
^tfJ^4kbO^:i^DNA i: . — oc^loxPia^Jtr^^Drali^-T h d^^^E U J^CV ^*^3. 8kp 
(DEmraAd5^C^<7)T'. DraItmkt^J:'!)3.8kb. 3. 3kb. 0.7kh(D 3:^(D^<> Y^' 
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5o ^hK. mmm2- (2) -em§gLfcs/;&<^^^fl^tt. ^Kor^/ir^-cmo 
#11, 81 : RmitMmr^^-^ x-mt^ 

#21.22,23,31.41 : Rft^l-i^mWX±^^ . ft^m*T*ii*^jrV^ ; 

#51 : R}t^i^i<U^'Pmi^x±^^t>K r < -IH5**ISPg*-eiitf ; 
#61 : ^mm-ii^tA,}fX'^^J:\'^i)K -^ft^SPg^-C-iltf : 

#72,73J:•9#V^) ; 

#72.73 : 4'^{$:(if5^A/i:'-et'^eV>;6S^ r*< -^*^*^^P&^-t?5itf ; 

(Hoess et al. , Nucleic Acids Res., Vol.14. 2287-2300(1986)) ^nx\^^^ 
^MMloxPia^iJ (#71l;it@S) T't>. ^^^loxPiH^iJi:<?)SfS:i4«-iaJ^oT*5 

^(ou^ i.m.^m.j^'^m<om) {±iiic®Bff<^e^-cfo5#72^73j;0'bi«<. 
#7i(Og^{^^^MioxPia?ij ^ (DK^Si*^:^^^^^^ ^ ^ 

( 1 ) I^^MloxPiB^lJ ^ ^MMloxPia^iJ (DfiiX(DCTeW.^W^^^^^ 
C13 i^^MloxPlH^iJ ^ ^^MloxPlE^J b ^Sr-^tf SRDNA(Dpii 
i E^OTAOjtftiJf^iiSl-^ifeMloxPia^iJ^. flfi.;aF(-^MMloxPga?iJ^W-r6S 

^ KpBR322l'H^^MloxPgE?iJ:65 1 ASttfcT'^^ ? KpBRwt 2 - 

(1) - m i-iam) (ommm^ii-^^ #>er(D2^ss«iufc^^M 

loxP-a-fi^NA (|114S.t^Ii!5#fi?0 ^ligation LfcE^JUtDNASrS®DNAi:bTP 
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[2] Cremmm:^Rft^ (^O 1 ) 

CI] T'Mb^cSgDNA^^fflV>. MMmi- (4) {C^Lfc;^fe-eCre^#m 
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mmx-^fj:^^^^ ( r9j (^5%*^) ^ roj tx^fco R}t^<Dfpm^(Dmmi:: 

5 oV^T{i. mMm2- (2) -eom^^#fiB>$tLfc:V\ ) 

#6171(O^MMloxPga^iJ?rfflVNfc#^H^i^S:fS<i^ (920bp) i^—^^ibibn. 

10 C33 ^^MloxPiB^iJ t ^^MloxPia^iJ t ^^-t^rfyy^ ^ V<Dm^ 

#217K#2272.#2373<D^^SloxP'g-fifeDNA^fflV\ mMm2- ( 1 ) - [2] ^ 

3 - ( 1 ) - ci] \^7f^ vtc:^mr\ m^moxP^n t ^mmoxp^m t 

-f-^^^^^ KpBLArautant (8. 2kb. HI 9 0M) ^ 3 Silfllll LfCo 

C2) iz.^Lrc:}omxw±miox?Mmt^mmiox?m^\t^^'r^w.m±(D^n 

DNA(8.2kb)SrMbfCo ^<7)««DNA^fflV^. ^^^y 3 - (2) -e^bfc;^?£-e 

20 2 i^^m^ bfc^^MloxPgB^iJft, H^^MloxPiB^J^ om^;tSC>^ 15 i: A/ if" 
^::$-f. ^ft^o#m'l4{ii:iLSe^<^i^^^loxPga^0<^^J:'9 t>$fji^iS* 

(2) 2o<Dl^Cia3?iJ(^^MMloxPiB^lJF^-t?<^Creilfe#m^;tSf& 
Cn 20(D^^MloxPia?iJ=Sr-^tfSWDNA(?5pS!i 
25 29«S<?)^^MloxPiH^'J (lil4 2a.7J«llI5#fi^) tCoV^-C. ^JS«aJ 1 - (3) 

^ Lfc^i£-CE^it^DNA<DM$Sl-I^ CiS^iJO^mMloxPia^iJfSr^i-SSKDNA^s^ 

mvfco -tf-j^^-ib. ±mmmmiox?^mim^. ummmmemusauxmm\^ 

m^tV^y'y:^^ KpBR322l;i^tv^'tvligationb. pBR322 DNA<7>i^i8Sl'lRl biE^'J 
(D^^MloxP^^DNA;^>S^'a- bfc^^J4. lkb(DE0J|^DNA^^Si bfc„ 
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i^^<m.m^Rft^*m^ hfi^^^^mmioxpmmhh-otz.iK #227u#2272,#3i7i. 

#337K#417K#6171,#6171« 1 mSg^(^^S^loxPiB^iJ i: fJl^l^^^. #2171. 
#2273.#327K#4172H 1 J^Sg|^<^^MMloxPiB^iJ<^¥5>^^<^^*-C-m^:tS 
^ T V ^ 5 r Sr?Sm U fco 

#2171.#2272.#2373(D^^MloxP'a'^DNA^fflV>, ^lfS«?iJ 2 - (1) - CU I- 
^U/c^fe-e, KpBR322<DNheI-9--1' h i:EcoNIi^>f h 

(D^mMloxPgB^iJ^-o?^AUfc3@0<7):/^:^5 K (pBR217K pBR2272. 
PBR2373. #4.4kb. ^ 7 #0) ^«llbfci„ 

C3] -r'«^bfc3amo:/7^^ K (pBR217KpBR2272.pBR2373) ^^ix^'ix 
^JPg^mSallT'tmtL, Ki^ifA$tL-CV^S(7)i:lRlCiB^'J<7)^MMloxP 
-a-fiKDNA (#217U#2272.#2373) 'lr^tL^'i^ligationm . ^lffe«»J 2 - (1) - 

[2] ^'(imMm'i- (1) - Cl] l^^bfc;^^fe-e. 2o(7)|RlCia^iJ<^'^^S 
loxPiB^iJSr^-rS3@^(^:7^^;^5 K (pBLA2171x2. pBLA2272x2. pBLA2373x2. 
^8.2kb. I119#fi^) ^fll^Lfc„ 

C5] Cre^fe^mi^l^SfS: (^<^2) 

^j3_ (1) _ [2] i-^Ufc^&-e2o(Dp|CBa?iJ(D^M^loxPia^iJ?:Wi-?> 
E0±<^S^NA(8.2kb)^Pi^LfCo C(^^SDNA^fflV^. ^JS^J 3 - (2) -Q 

#2272^-e(75m«i;tRf&f*> »^MioxPiB^ijra-c<Dm«^^^i;£^tf5i^i^^^'^* 

^^;l^^V^^^-Cfcof:lo ^mMloxPgB^iJ#2171«. -^^'^ft^T'Si^^^iSit^^ 

(7)(D:Si^©i}g^-es^S{«tTbfco ^^MloxPiB?'J#2373ttS^r>^i^itA. 

( 3 ) WSi 6iH5'J<^^^MloxPia?iJFBlT<^Cre^&^ialfe;tK^&(^^f^ 
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^MloxP-a-^DNA (pBR2171 {*#2272 t b < {i#2373 t > pBR2272 tt#2373 t ) i: 
ligation^. ^Jg«SJ2- (1) - C2] S:tJ^^liS^?lJ 3 - (D - {d^bfc:^ 

(pBLA2171-2272.pBLA2171-2373.pBLA2272-2373, #8. 2kb. BI4#fiP.) ^«lliU 

/Co 

[2] Cre^fe#mife;tS^S 

C23 l;i^bfc^&-t:-2o<^M?^^6ie^'J<^l^m^loxPBe3?iJ^Wi-5E^±oSW 
DNA(8.2kb)^PS^U/Co w<^)S«DNA^fflV^. ^iS«?iJ 3 - (2) -C^LfcltrifeT' 
Cre^^^m^;tSf£?^m^^i?«fbfCo -e^^^m. 3«om^i6IB^<J (#217K#2272. 
#2373). (D^MMloxPiE^iJfB^-et*. v>-ftl.<^m^-^t?-1ti: tjCre^fe^^^X-SfSfi 
^<®#^j:*>o/Co -r^ii^*.. ^n-?n<7)^^MloxPSB?iJfifl&OloxPgB?iJi:3SX 

(1) 7&-^ (3) 2o(D:M^P^l-S^bfc'^^MloxP 
E^ijfi. -j^o;9^e^b/c^MMloxPiH?|JJ;'9^a#Mtt^5^^*ofCo -T^^i:!^ 

irb-Cfi. loxPgE^iJ(^^-<~1^-'^^<^2#g. 3#g. 4#e. 5#gt^l^9 

«#2171(SB^'J#^-26). #2271(iB^ij##:29), #2272(iB?iJ#^:30) . #3171 (iE^U 
#^:35). #3371(iH?iJ*-^:39). #4171 (iB^lJ#-^:42) . #5171(ga^lJ#-^:49) if 

wm\ 5 
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K (puLwL) Olt^ 

-fyp^^ Kpucii9o^jPM^Ecii36iif-^ hi-. m±m.ioxP^wm:^\^i^ 2 

r>^A^tlf^y^^ ^ ^ KpuLL i^^U-h. Nucleic acids Res.. Vol. 23, 3816- 
3821(1995)) <7). 2oOloxPia?lJ^t::#^E-r5i^n — :/>fbgP^^^JPg^^NruIif 

puLL^^JPS^^NruI-et^{bb, SwaI!J>';^7- (5' -pGATTTAAATC-3' . SB?'J# 
^: 6 1) ^ligationm. W^NruIT-m^t: bfCo Nrul{^<t Sff^Ot^^bti. Swal 

SwaI1^-r h ^^o^7 5: KpuLwL(3. 3kb. El 1 1 ^<DA) ^#/ci„ 

C2] if^feisioxPia?iJt^SMioxPia^iji:<7)rBT('i?'t3— ^-vfb^-ia: (swaI1^-r h) 

^^o>^^>^5: K (puLwMS.'O^puMwL) Ofll^ 

^ 5: KpuLwLc^ 2 o<7)&^SloxPia^iJ<7) 9 *><7)— o^r^^MloxPifl^Utcim 
mufc2a«(^:/7^^ K=^^^i-^fc«), J^T<7) (A) . (B) (D^mi^^n 
ofCo KpuLwM (Ell 1^<^B) I^jlllc^UfcpuLvrL<D&ffi!j(^»^M 

loxPia^ij^. KpuMwL (Ell i^(DC) \-i:^m<Dw^m\oi^w.m^^ti 
^fi^mm\ox?Mm{m^\^tii>(ox*hZo ^^^^ z^x-^mmiox?miit\.x. 

R^^MloxPBa^|JO^-<-i^-^:^<^2#i t 7#i<7)mSS:l^^l-^M$-t^:fc 

#2l7l(@^^lm^:26)(7)ia^|J<srfflv^/co ]^-r<Dmt^mx(D^mMioxpmnt\,i. ± 

(A) puLwMOfll^ 

pnUiL^mmmmyaioiX'mitv. mmmioxpmm^^tmhp<D^mm mi 2. 
±m(Dm(Dmm-^- 57. rm(om(Dmm^- 5 8) trugation^^'c^m^ 

puLwM(3.3kb)^#fCo ^ibl^, -(^^7;^^ KpuLwM(0'S'fifcDNA$B5^cDmffiga^'J<^ 
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5 (B) puMwLt^WH 

puLwL^^JPS^muI-CtmbL. ^^MloxPiB?iJS:-^tf60bp(^'^fiKDNA (11113. 

±'fftiJ(7)^<7:)SB^'J#-8- : 5 9. T{B«<^^(7)iB^iJ#-§- : 6 0) ^ligation^;*cfli®^ 
puMwL(3.3kb)^^#/Co ^^1-. h'pub,li<Dm^tmm. puMwLO^^DNA 

5: K (pCALL) (Om^ 

(a) CAG:/n^— ^ — ^^tf^^:^ 5: KpCAGGS (Niwaet.al.. Gene, Vol.108, 
20 193-200(1991)) <7)i^ a-:/'(blHJ^■C•$>5EcoRIi^^ h^Swali^-T V\zM^f^-^'7 

^^KpCAGw (#M5p8-84589^<22^^10H) ^^JP^^SwalT'f^^bUfcDNAo 

(b) ^7^^ KpuLL ( CI] I'latt) tr^JPS^^BaraHmtJ^coRIT-l^l^l^r^^fbL. 

ICI L-fc 2 o(7)^^MloxPiE^iJ?:-^tf^lOObp<^DNA^>T-o 
25 (a) (b)iMDNA^»f;r^ligationU. $ijPg^SSwaI?^jt:^^®@S:?fmfe^b. 
>^ 5: KpCALL(4. 9kb) ^^fco 

(pCALwL) (DmWk 

KpCALLtO 2o(7)loxPiB^iJF«Tl-#^£-r6i5^ n-^>fbg|S^^^JPS^^ 
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pCALL^^JPS^mNruIT-mfbL. Swal^^:^- (5' -pGATTTAAATC-3\ mm 
6 1) 5rligation^. ff«iJPS^^NruI-em^b bfc„ Nrull^<t 

b ^n^^v:^ ^ KpCALwL(4. 9kb, El 1 4 ^(DD) ^#fCo 
K (pCALwM) <Dm$Sk 

(a) :/^^^ KpCALwL^^JRB^muIS.TJ^XhoI-ei^^l^?i^b^v T;(fn-;^^^l- 

J: 9 igp^MloxPia^iJ^^^'^tVNm 8kb(D»fK-Sr[HlJ|Xb:rco 

(b) ^^^ ^ KpuLwM>^$ijP5ffiimMluIS.mhoIT-|^^?i>fb^T;«fa--:^'5^^v«^^ 
Ijj l^^feMS-T^^MMloxPiB^iJ ^^^tflOObpi^DNA^fK-SrHUtK UfCo 

(a)(b) T'l« ML fciSI DM ^S: ligation m:*^)?!®^ ?I^S^^l-'> ^7^^^- ^' 
pCALwM(4.9kb. El 4 4'(7)E)^#rCc pCALwM{*. ^a^-^J'-Xl^^^loxPSfi 
?|J/Swalif^ b (^5^n->'>fb^'(4) /^MMloxPgd^U/^ P Aia^lJO«ig?rWi- 
m W^^r=f ^ ^^(f^y^'Cm'^^T.^Y^^ 9- (pAxCALwM) of^iii 

[53 -Cf^^L/c:/^:^^ KpCALwM<^. ^o^-^-d^b^K P AgE^iJ^T'^Z)^ 

K-<^ iJ' — <^f^Mf*i5E#<D;^lfe (Miyake et al., Proc. Natl. Acad. Sci. . 
Vol.93, 1320-1324(1996). S.t;^2|#M¥7-298877-^4!^^) lCtt^ofc„ 

(a) T7^ y .j/^yl^x^ 5MOElS.t)«E3it^^l^i^<^t5l^^fi5^^^^A$Hfc:*-fe^y h 
3y^^FpAxcw (J^M¥8-308585-^<iJj#15M) Ir^JIS^^Swal-etmbbfCo 

(b) :/7^^ KpCALwMSr^JRB^^ApaLmmiindlimmiincII-Clll^mjbU. ^ 

2.4kb(D^;T-^^iHmxb:rco 

(a) (b)-eia$!iUfcii^DNASrligation^. ^^m.(r>-'n^y tT h p 
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. h (^*:^f^^•^y^^XL, Stratagene^±®t) ^rfflv^T/^'^/^— 

>-^Sf£;:^m\ SJ5£r>?^^^fliffil^^^$-er;<7ir5/ h=r;^^ KpAxCALwM (44. 9kb) 

K (puLZM) (Dm$^ 

■^^y^^ KpuLwM ( (1) - [2] izum.) (Dw^mioypmnt^mmio^^mn 

fZ-o 

(b):/^^^ KpSRlacZ (Miyake et al. , Proc. Natl. Acad. Sci. , Vol.93, 1320- 
1324(1996)) ^mmmmallRmstl-^mmi^mitl.. $bt-Klenow^^(-J:«9 
M^^^pti-fbLfc^. T^n->^>^/W«^^i!j{;i J: lacZat^^Sr^tf^S. Ikb 
15 (DDNA»r>T-^ll]ilXLfci„ 

(a) (b) X^mm LfdMDNA^ligation ^JPS^#Swam«;>^fli0^?f^K^^ 

5: KpuLZM(6. 4kb. Ull 5 4^(7) F) ^#fci„ 
C2] ^^MloxPga^Jt^mMloxPiB?iJ^;<^^t-SV40<^^3l^:^-y v^^' (ori) S.t^ 
/J^y Aga^^iJ^if Abfc:/^^^ K (puMOL) (Dflm 

20 ^^^^ \.-p^h(Dm^m.io:^m^\tmmm\oxpmiit(Dm^^sv40(DoTiRu 

(a) :/7;^5 KpuMwL ( (1) - C2] \zmm) ^Mmmmsmixmim. ruxi 

(b) ^^^^ KpCACJGS ( (1) - C33 \Z.mL) ^^iJPS^^BanflUmbU, ^hK 
25 Klenow^mi^J:9Mi^^^?t4bLfc^#. T:^n i 9 SV40(D 

oriS.t^^ y A@fi^iJ5:-^ti>^340bp(^DNA»r>T-^lHll|X Ufc, 

(a) (b)-eP^LfcMDNA^ligationL. ^j|S^^SwaIt^^k^;»Cfli®^?f^®^^ 

^ KpuM0L(3. 6kb. 13 1 5 (DG) ^#fco 
C3] S^^SloxPia^J/lacZ51^i^/^^^loxPiE^iJ/SV40<Oori^t)5^ U AiB^U 
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/H^^MloxPSB^'J^^f AbfcT/^xS: K (puLZMOL) (Dmm 

5 (a):/7P^^ KpuLZM^^J|5S^mNheIS.mhoI-C|ll^^;l^ml::^^ T:^a-^y/W« 
^^ibl^ i 9 if ^MloxPia^iJ ^ lacZjie^^^tfm 4kb<DDNAif>lt<l:lHli|X Lfco 
(b):7^^^5 KpuMOL?:^JPS^^NheISOTioI-ei^^lc:tmt:m> T:#a-;^yVwm 
^l^iftl-J: "0 , ^MMloxPia^iJ/SV40(^ori^5LtJ^/Ky Aia^iJ/^I^^MloxPlB^lJ^ 

^tf |^440bpc7)DNAKlr>T- U fCo 

10 (a) (b) -CM b/ci^DNA^ligation L. ^JPW^Swan^^bm::^»»'^?i^K^*^ 
3/^;^ 5: KpuLZM0L(6.8kb. 1211 6 •f'^^H) ^#fco 
C4] -fy:?^^ KpuLZMOL(7)lacZ]t^^<^5'±?)ftl3:^5i^>'=^-^---'^3te^'^*°y 
AiH^J€r#ALfc:>^^;^5: K (puALZMOL) <7)fllll 

mJNfi--7V-<>«.'>^/l-^lM (HSV-1) (^^^i^^=ar-^— (TK) ®^^^<7)7j<U 
15 ASa^iJ?:. KpuLZM0Ll;i^AUfc::/7;^ ^ K^«^-t-Sfcfe2>:OM^f^ 

(a) :/7^^ KpuLZMOL^. lacZit^d^OS' ±WJ(OS^^MloxPifi?"J(^5' JiJ)ft-e- 
>!rm^03fLfcDNA^K-^#5fcJe)iJAToSfef^^tTofc:„ puLZMOLSr^JPS^^SmalT' 
f^-fbb^^l^T'^JPfi^mKpnlT^b^. T:«fa-v^y/V'«;M^i!jl-^ i^^SkbcT) 

(b) ^^;^^ KpTKJi. HSV-l(7)TKa^^^^tf^3.6kb<^BamHIt^^t:J^>i-*5, 
pBR322(DBaraHI1^^ hl^^A^tLfc:/^^^ K-CfcS (M.Wigler et. al. Cell. 
Vol. 14. 725-731(1978)) o pTK^^JPSffi^mSmamtJ^Ncoimib-r 6 . 5i^^320bp<D 
\mB.=i-(^if^') Ammm^^^^o "5 t±ibfc:DNASff>T-OM<iS^SraaIS.tJ< 

25 Kpnllh^ hi^i-:5fc*!>iiiLT(?)S^i^^^ofCo KpTK^Sr^JPW^NcoI-Cf^ 
-fbb. Klenow^^l^^«9MikS?r¥tt^bbfCo J!>:V>-e. Kpniy:/;t7- (5'- 
pGGGTACCC-3') ^ligation Ufc^. ^Jpgi^mKpnl-e^mbbfCo ^blci. ^JPg^^ 
SmaIti'^^:^T^^-;=^>y7^m^^*ib^^TV^. TK5t;B^^^^3j< y AiB^iJ^Sr^tfJi^ 

320bp<ODNA^K- iS: igiR b fco 
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(a) (b) -ePM Lfcif^DNA^ ligation ^MW^^ ^ ^ ^ K 

puALZM0L(7. Ikb. H 1 6 "^-^D I ) ^^tio puALZMOLti. TmB^(D^° V ASB^IJ/ 
i|F^MloxPia^iJ/lacZate?-/'^MSloxPiB?iJ/SV400ori25:TJ«4^ V AUm/W 

C5] m^;tT7'/ K-^iJ'^J'- (pAxALZMOL) <^f^ 

KpuALZM0L(7)^AiteT- (TKat^^^OTK y AiB?iJ/!^^^loxPga^iJ/ 
10 lacZ3l'e^^/^mMloxPiB?iJ/SV40(^oriS.T^>J^ ^ Ai3^iJ/!?;feMloxPiB?iJ) ^ 

KpuALZMOL;S:$iJPS^^XbaIS.TJ«Xhomt;«DraI-ei^mi'fkb. ^f^t- 

15 pAxcw ( (1) - [6] Xmm) i^ligationU. ^JPS^mSwaI-C«b^> Sf&fS 

Stratagene^h^) ^fflV^-C/■? 5/ ^— v^^/^J^SfS^trV^ Rf&?g[^:*Cfl§ffil-^^^ 
-fr^&ir 5/ h =3 ^ FpAxALZMOL (46. 7kb) ^#fCo 

(1) jt'e^mmo^5'-<^>y bmmx.Tx/'J'-r/W:^ (AxCALwM) (om^ 

25 mr^^nofco ^J^^. m^^r^f y 7^^(Oi^mn^'^(^:f^^ (Miyake et 
al.. Proc. Natl. Acad. Sci.. Vol.93. 1320-1324(1996). ¥7-298877^ 

ESM.^^'tX^Lfcyi hT7^ / 5M^MWX-^?>kd5-dU (I.Saito 

et al.. J.Virol.. Vol.54. 711-719(1985)) (D^ -( ^^^^mh-^m^n^-^i^ 
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- (1) - C6] T'f^^Lfc=i;=^ ^ K^i?" pAxCALwMi: ^fflV^y 

/V;^?SSrCsC1^3S'il-fet-T*tiJ (Y.Kanegae et al. , Jpn. J. Med. Sci. Biol. , 
Vol.47, 157-166(1994)) \.fz.^ ^ ;v:^m^^^<r>mm^m^^tL. 

(2) m.^^mM(DV'-r-m^m:x.T^j^^j^^ (axalzmod of^i^ 

SV40OoriS.t>*^y AiB3?iJ/it^^loxPia^iJ. ^#Abfcm^;tTx / -^-f 
PS^*EcoT22I m>f b L fcAd5-dlX O !> /V- ;^DNA - S Sm-^^*^ t . 

A*tt?£-e293*ffljia^?F^Mte^b. (1) hmm(oiiWi-^^^(Dm.^7L^^ ^^-^ 

AxALZMOL (017) i^^t/Co ^t^mifexL-^-f /V^ t> 4 ^fe'^-^/V'^^'b b < 5 

[13 iff^MloxPSa^iJ t ^M^loxPiB^iJ <oPB^i:ii^ u-^^iM^^^ir^ 

3l'B^#Affl:/7^^ K (pCALwMds) Ofll^ 
^Jg^(|5- (1) - C5] -ef^WLfc^^^^^ KpCALwM (El 1 4 <7> E ) (i. 
:/^^^KpCAGGS iMMm^- (1) - C33 l^ISS) (DCAG:/n^-^-f^<7)^ 
n-^-fbgP-ftL-efcSEcoRIi^-f S^^MloxPE^iJ/i5^ ci-^^klfB^^L (Swali^ 

^ h) /^m§iloxP@a5?iJ^#ALfci:^7x?.^ KT-fcSo ^OpCALwMji^ib. SV40<D 

pCALwM^BaraHIt^<bbSV40OoriS.t;«3j<y AlH^lJ^i^^. ^^V^-eg Bligationm 
:i^J^ffi^?f^«^^b:/v^^ KpCALwMds(4.6kb. Hi 1 8tp(^A)%#fCo 
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[2] /N-r v->-Biilt'l4ite^^if Abfc:?"^;^^ K (pCALhmBMds) (DW 

m 

5 (a) 5: KpCALwMds ^^JPS^^Swal "et^^b L fcDNA^f^-o 

(b):/^;^^ KpCHD2L (Ikeda et al. . Gene, Vol.71. 19-27(1988)) ^^JPW^ 
SmaIS:tH)raI-eiRl^l-?mb^. T:<f n~y^m^^it)l- J: iHUCtLfd/^-Y 
^> :/ B j&ttJt'fe^ ^"a-tpJ^ 1 . Ikb (^DNAKIf >i-o 

(a) (b)MDNA^ligationt^:^fli®^ff^W^*fet. 7^7^ 5: KpCALhmBMds(5. 7kb. 
10 HI 1 8 ^<DB) ^#fCo pCALhraBMds{l. ^^'f -^^ i^:/ BBttafe^^^^CAG:7'n 

&.T(Om'f^n-^tLo Chen-Okayama 

fetcj:^ y >'^:*;yvv'!>i=^-DNA*it^&l--ctTofcio 

(i) C2] T-li^Lfc::?'^;^ 5: KpCALhmBMds 20 m g^*^1^^250mM(D^'fl:::^^v^/'>7 
(^«100m1) b> 100/il<D2 X BBS^?S (50niM N,N-bis[2- 
20 hydroxyethyl]-2-aminoethane sulfonic acid/280niM NaCla/l.BmM Na2HP04 
(pH6.95)) ^mK.ti'^. 5% FCS?^*nDMEMit«6-e^«Ufc6cmv'^-W<^CV-l^fla 

{zmm b , 3% CO2 ^^Tzs^'cx-mmmmm u fdo 

CO2 #?5ET37'C-r'— Bfelt* bfCo 
25 (iii)6cmv'-Y-l/35»^e>m^ti56SL96:A::/^- ^ f^til-llfe^^^x 

(iv)J^3il^=^^;l:fe#b-CV^?,*IBJia (/N-Ti/D-^-rv-^^Bitli^t*) ^1^^- 



W6 99/25851 PCT/JP98/05094 

49 

Cl] yi^;t-^^C/VW'l*Jl^^^^i^Ab/cr^:^^ K (pCALGFBMds) coltH 

KpTracer-€MV (Invitogen^±i5I) ^^JPfiffi^mPmaCnmkS^T;^^-;^ 
m%^W}^n\'\ ^fe^^^SK (green fluorescent protein : GFP) irT'l/^ 

-(7)DNA^>i- t. ^JRB^^Swalti^tUfc^^^^^ KpCALwMds ( (1) - C2] t?^ 
ili) t^ligationb, SiJ|5B^mSwaI?N^km:'^m®S:?l^«te«IU:^7;^5: K 
pCALGFBMds (5. 7kK mi 8 4^<^C) ?r#fCo pCALGFBMds^. GFPi::/!/:^-^^^/^/ 
Wttit^^^ t Ogfe-g-^ e«Ojtei^;65CAG:/n -rt c^S^^MloxPgE^iJ i: ^ 

TO«^^"fe»^-tt-> ^n^-^-/»^^loxPia?iJ/GFP i::/ 1^:^-7 v^^^W 

ife^pc-cfcso-c. ji^xTt^tB^.^<^^s^-ro cv-l«c^?^^«^lfe{i^ C23 -t- 
f^Mufc:/^:^^ KpCALGFBMds^ffiv>fco j^mmmimwc^m^mmn. -^^^ 

mnm^m^^m^'r^rztb(D^'^:^y'^^y hit. pCALGFBMdso^ft^r^a-:/ 
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V^. GFPO^m^^3tV^j^^B« (C18. C35) . 1'mi£<^mt5^ (C29, C38) . ilv^ 
j^aSi^ (C19, C30) {C5^^$tbfc o 

^ifeMioxPis^ij t ^mmox?mn t «t . :f^^^ kdna 

^DNA) ±l^#^S-rSlacZit^^^=^Tx y ^-(^^^^^ AidS^-Ct S d ^ 
^IiE-rSfci6l^aT(0^^2rfT':>^c„ :*:^^<^i^SfiJ5fc(^ii'5 T-feS (E117) „ 

mmm e x-i^ u/c v^-f—mffm^ry'/ e^-r /^^AxALZMOLfi. iKae^F-oTK u 

AiB^iJX»^MloxPia^iJ/lacZaie^^/^mMloxPgB^J/SV400ori:Rt;«7K V A 
IB^iJ/i^^MloxPiB^iJ. A$tLTV^6o r (D >r /w:^ ^ 1 "^^ b ^- 
Cre^mm^;tTx / 'J'^ /^^^.AxCANCre Sr^^Mt-P^^^t-S t. 2 0(7) 

^(Dm±m\ox?mm^nA\^ti%m^rv'/ ^^^^^ tcre^mm^^tr-r^/ 

/^^ i!^fflV^fcC<7)SJ^^^(^^^«#^#^-i^< (M^Ol^x Nucleic acids Res. . 
Vol.23. 3816-3821(1995)) . mtM'Dmmnm-^Ty' ^ ^ ^ ^^^^ t^Vt 
20 DNA(b)dS^^i-6:i^^*-^a!l^n5„ ^:KDNA(b){i. SV40 oriCDZ/u^-^ 

m-r^t^. ^(Dm^nm.^(os\4Q:^ v A^m^x ^ zf^i y^^ti^ti^fy. laczjt 

hffl*a«I^TxV ':7xf/i.><.AxCALwMSr^^$it5i:s ^^^^t^DNACb) 

i: AxCALwM h (Df^x^u^^TL^f^^ii-^ *) . m^morP&WRxm^moj^m^i 

25 ^#2-^^-t-^^P^f*^^^X. :7^n^-^-/»^^loxPia?lJ/lacZ5t^^/^ 

SMioxPgH^ij/'TKy AiB^ij(7)«it^w-r5Txy ':^>r/v;^(c)d5^fiKi-;5o 

/ i:7>('/w;^(c)-emacza^^^:655imb. lacZjt^^t-^- K^ttS b 
^I^O^i^T'ti. — fflm^^TT^/ ^7^/WXAxALZMOL, Cre5im*a^;tT 
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ffim^;tT-ry '>-r>'^^ •. moi=10. 30. 60. 100. 200o 

7Vi?/WT/V7"t K?K^*n;t4'Ct?10^rp1JNBIia^@^^. WSPBS(-)i5fc?^U. X-Gal 
(5mM:7 31 y iXT :/'fk* y A/SinM >^ 31 P l/T >"fb* y A/2niM^{b-^ 
^^V^ J^/ Img/ml X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Galactoside) / 

PBS(-)) ^*px.-ife^febyto ^(^^smiSrHii 

igi 9(1. Cre^i^m^;tTy^V'?^/v:^=lrmoi=15-CCV-l*fflliat;i^^$ii:f^^ 
^<n>^^-^'h^. K^-fflmmx.Tx/l>^/^:^<^nioi=60-eH*^60%. inoi=100-C 

Cre^imm^^TT^y •^^^^^^nioi=5-e^^$-lt^^'a'. WCOS-1^ 
>5.->i^5, hm^;tTx/ 'i7^>'^^'^'5^^-^-tl-*^A$tL. lacZil^^^^ 
loxPiE^iJ ^ ^m^loxPifi^iJ ^ (D^l;i^^E-r 5 lacZit^d^-dS. m^DNAOJf^?:^^- L 

9 
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fe«cJit:il nf-^A^ii.fcJf^Kfei^lJNBfla^ SrffiV^yt (1112 

0) o 

7 T'-ft^ L n -v B iii&'t40'li:& <^ 6 ^(D ^—^vV 
(C3. C7. C8. CIK C19. C28) ^:rt^ttCre^^m^x.TT^y 
AxCANCreS:moi=5-e, K^-fflm^^TT^/ yl.;^AxALZM0L^inoi=10. 30.100, 
300T*l^l^('l^PB^«^-ti:> igJffi^Sr?^*nbJ$«Lfc. 3 B^t::. ^ISfdSif^ 

moi=ioo-e^^b/c^-g-. 10% (C19) t^h^m^ (C8) om:&sw<^fe$nfco K 

'T-mmi.Xrr^ J r^^yU'^^l:moi=300-C-^^-t-Si:. W< ^fe$tvfc«OfiJ 
*fcEl^^«^bTV^;tcV^;65. K-:>— m*aife;tT7=V t>^/V'>^<o;^^^moi=100X*^ 

#-r. ;{)^oiRl-iB?iJo 2 o(7)^^MloxPiE^J-C'om^;tra;:tt 2 o<7)»^ 
MloxPiB^iJFB^i:llim^<^^^"^*^-S^^^lo^PSS^'^*^^^^^^» ^ e>l->|c^ 
?^lcJ;oT. »^MloxPiE^iJi:^SMloxPSB5?iJ. t> L < t«^iSSa^'J<^^^^ 
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mm^ • 1 (r>mMmm-i. m^m i o x pmnx-^^o 

mm^ -• 5 5 omsiaa^ijfs. h^^mi o x pmntf^mmmmM^^^^t^ 

@B?ij#-^ : 6 ooj^sia^ij^. 1 o X pmiitmmmmmmw^^ts^ 

15 SB^IJ^-^ : 6 KD^mmm-i. Swa I y l^l^—Xtb^o 
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1. i^JlT«Ol^K^'bo^MMloxPlE^J : 

(a) ::/cm®Pl:7T-i^*5^5coTl^<7)S^^SloxPis^|J^;Ii3v^-c. ^^u<D8mm 

5 (7?2#e (T) . 3#i (G) . 4#@ (T) Xf*5|i=g 

(A) (7)^^(7) 9 *,/>;^i < t'b-o<D4t^S.TJ«6#S (T) Xti7#e (G) CO 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

10 

i^^-^-^m (D2^B (T) . 3#i (G) S.TJ«4#i (T) (DmM^^h 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

20 



RNRnnr.in *rwn o<k>wisiai t > 
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( c ) V =1 i^tfi — -ifCre(^^?£T, IrI— (^lE^'J^^-fS 9 — oO^^MloxP 
^M^loxPiB^iJo 

4 . iB^iJ## : 2 6 . W^m% : 2 9 . iH?iJ#-^ : 3 0 . iB3?iJ## ■• 3 5 . 
gB^iJ#-^ -.3 9, ia^lJ#-^ : 4 2X{iSB^lJ## : 4 9 -X?«$tt5iE3?iJT*fcSlt* 

5. if>^^l ;^^V^L4V^-m75^|C|B«co^^MloxPgB^lJS^W■rSDNA„ 

6 . {i^^<C < i — 0(^H^^MloxPiE^iJS.tJ'lf 1 X« 2 |B^<^^^MloxP 

7 . If ^MloxPiB^iJ t ^MMloxPSB^jora (-0f Mco3t^^d5#A $ 
:«6fE^ODNAo 

8. SV^^;lm^=^6ia?IJ=S:t>o^^^:^i< ^ t 2o60|»*:S3lB^<7?i^^MloxPiB 
^JilrW-r^DNAo 

9 . sv^^c:M^^.^ -SSB^iJ^ 'bo 2o<75^M^loxPga^iJ<^F^l-0fM<^it'fe^d5tf 

A $ nfcIS*^ 8 ia^<7) D N Ao 

10. |»^3S6/<^V^L9V^-m75>^C|^^(DDNA^^J:o-C?^®feift$tbfc*IB 

11. TIB<7)DNA (a) ^OTNA (b) y = :^ fc'-:^— ^ C r e 0#^E 
Tl-SfS^^-fr. TI2(^DNA (c) ^#5C^r/0^5>^cCS5l^^©t^^:^^o 

( a ) I^^MloxPiB^iJ. W^l-Kmmim. 1 2 IB^i^lgmMloxPia^iJ^ w 

<75lliii-%i"SDNAo 

(b) If^SloxPSB^iJ. ae^BS-U^DNA (a) ^ 1^ C^MMloxPiB^J^CK^ 

|ilMi;i^-rs^5|^DNAo 

(c) DNA (a) i;i*5VNTil^^A;6Sjt^^B{;i«i$l$ttf:iDNA„ 

12. TIEODNA (a) ^tU^DNA (b) y = >- If C r e <^#^E 
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loxpmm 1 Ru^mmioxpmm 2 ) rupm^^a ^mmmoypmn 1 ym^^A 

DNAo 

(c) DNA (a) ^C^oV^-CJt^^A;el53l^^B^c:e^$l$ttfcDNA„ 
^ CT% 5t^^AS.^J«^t^^B{iSV^^;l^^'JrS^£S<^3t^^'efc5o 

10 1 2ia^<7):^jfeo 

1 4 . mB^A^mmmj:m^^-^itfj:\^^^ t ^!^t-r^m^m 1 1 xt* 

1 2l5^0:&jSfeo 

15. DNA (a) ^S*iBfl&«7)^fe<*:DNAT?fo«9> DNA (b) >65-7^^;^^ 
KDNA3Z.H-:*:^^H^DNA'i7^;w;^T'fcSr ^^«l^i:-t-5»^^l 

15 L 1 4 V ^•fi^*^^la^C):^^feo 

16. DNA (a) i!)mS^(0^^i$iDNAX'h^. DNA (b) ^S^HSl^-e 

m^^n^^ti^x^ n^mm^T^i^At t^^'^m.^m^^ - 1 ^mmt-r^m 

1 1 j^iv^ u 1 4 v^TtL;i4;iia^o:^jfeo 

17. DNA (a) :d5-:*:0DNAl>^/v:^<^^fe<*^DNAT-fc<9. DNA 
20 (b) ds^^^^ KDNAXti-^^^^DNA^^^/v^iL-efcSr 

1 1 /d^v^b 1 4 v>-rtbd^lc|B^(^:fyifeo 

18. DNA (a) :65-:45:0DNA«>-f/V^<7)^fef4^DNA-t?fc9. DNA 
( b ) tmi^^^X-mi: ^n^^t\^X.^ z:>*:m^4^D N A t J^ji Sl^^^^-f 5 ^ 
tSr#^i:-f6lf^^l 1 ''i^V^Ll 4V>-ftt;6>{;i|a|feO:^&o 

25 19. DNA (a) (D~7^mTi^A^^^^^ii^rf/^^f^^Xh^:Lh^ 

2 0. |i*3S6^^CV>b9V^-f^^;6^;l|B«<^DNA^^fe#:±^-W1■5 
2 1. CTJje^6 3^iV^b9V^-ftt:;!)>^C|aifeODNA^^p5^^^Sg^o 
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FIG. 3 



87654321 

wilda 5'- GCATACAT -3' 

11a 5'- GCATACAC -3' 

12a 5' - GCATACAA -3' 

13a 5' - GCATACAG -3' 

21a 5'- GCATACGT -3' 

22a 5' - GCATACTT -3' 

23a 5' - GCATACGT -3' 

31a 5'- GCATATAT -3' 

32a 5' - GCATAGAT -3' 

33a 5'- GCATAAAT -3' 

41a 5'- GCATGCAT -3' 

42a 5' - GCATTCAT -3' 

43a 5' - GCATCCAT -3' 

51a 5'- GCAGACAT -3' 

52a 5'- GCAAACAT -3' 

53a 5' - GCAGACAT -3' 

61a 5'- GCGTACAT -3' 

62a 5' - GCTTACAT -3' 

63a 5' - GCCTACAT -3' 

71a 5'- GTATACAT -3' 

72a 5' - GGATACAT -3' 

73a 5' - GAATACAT -3' 

81a 5'- ACATACAT -3' 

82a 5' - GCATACAT -3' 

83a 5' - TCATACAT -3' 
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FIG. 4 

12345678 
wilds 5'- ATGTATGC -3' 
2171s 5' - ACGTATAC -3' 
2172s 5' - ACGTATCC -3' 
2173s 5' - ACGTATTC -3' 
2271s 5' - AAGTATAC -3' 
2272s 5' - AAGTATCC -3' 
2273s 5' - AAGTATTC -3' 
2371s 5' - AGGTATAC -3' 
2372s 5' - AGGTATCC -3' 
2373s 5' - AGGTATTC -3' 
3171s 5'- ATATATAC -3' 
3172s 5' - ATATATCC -3' 
3271s 5' - ATCTATAC -3' 
3272s 5' - ATCTATCC -3' 
3371s 5' - ATTTATAC -3' 
3372s 5' - ATTTATCC -3' 
3373s 5' - ATTTATTC -3' 
4171s 5' - ATGCATAC -3' 
4172s 5' - ATGCATGC -3' 
4271s 5' - ATGAATAC -3' 
4272s 5' - ATGAATCC -3' 
4371s 5' - ATGGATAC -3' 
4372s 5' - ATGGATCC -3' 
4373s 5' - ATGGATTC -3' 
5171s 5' - ATGTGTAC -3' 
5272s 5' - ATGTTTCC -3' 
5373s 5' - ATGTGTTC -3' 
6171s 5' - ATGTACAC -3' 
6272s 5' - ATGTAACC -3' 
6373s 5' - ATGTAGTC -3' 



FIG. 5 

87654321 
wilda 5'- GCATACAT -3' 
2171a 5' - GTATACGT -3' 
2172a 5'- GGATACGT -.3' 
2173a 5'- GAATACGT -3' 
2271a 5'- GTATACTT -3' 
2272a 5' - GGATACTT -3' 
2273a 5' - GAATACTT -3' 
2371a 5'- GTATACGT -3' 
2372a 5' - GGATACGT -3' 
2373a 5' - GAATACGT -3' 
3171a 5' - GTATATAT -3' 
3172a 5' - GGATATAT -3' 
3271a 5' - GTATAGAT -3' 
3272a 5' - GGATAGAT -3' 
3371a 5'- GTATAAAT -3' 
3372a 5' - GGATAAAT -3' 
3373a 5' - GAATAAAT -3' 
4171a 5' - GTATGCAT -3' 
4172a 5' - GGATGCAT -3' 
4271a 5'- GTATTCAT -3' 
4272a 5' - GGATTCAT -3' 
4371a 5' - GTATGCAT -3' 
4372a 5' - GGATCCAT -3' 
4373a 5' - GAATCCAT -3' 
5171a 5'- GTACACAT -3' 
5272a 5' - GGAAACAT -3' 
5373a 5' - GAAGACAT -3' 
6171a 5' - GTGTACAT -3' 
6272a 5' - GGHACAT -3' 
6373a 5' - GACTACAT -3' 
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FIG. 20 
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SEQUENCE LISTING 
< 1 1 0 >Sumitomo Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated Type of loxP and Application thereof 

<l30>E4317-00 

331289 and JP 10-273150 
11-13 and 1998-9-28 

< 1 6 0 > 6 1 

<2 1 0> 1 
15 .<211>34 

< 2 1 2 >DN A 

< 2 1 3 > Bacteriophage PI 

<4 0 0> 1 
20 ataacttcgt ataatgtatg ctatacgaag ttat 

< 2 1 0>2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

25 < 2 1 3 > Artificial Sequence 



<150>JP 9- 
10 <151>1997- 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



wo 99/25»51 



< 4 0 0 > 2 

ataacttcgt atagtgtatg ctatacgaag ttat 34 

< 2 1 0 > 3 
5<211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 

ataacttcgt atattgtatg ctatacgaag ttat 34 

15 < 2 1 0 > 4 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



25 



< 4 0 0 > 4 

ataacttcgt atactgtatg ctatacgaag ttat 

< 2 1 0 > 5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



34 



wo 99/25851 
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< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 < 4 0 0> 5 

ataacttcgt ataacgtatg ctatacgaag ttat 

< 2 1 0 > 6 

< 2 1 1 > 3 4 
10 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 6 

ataacttcgt ataaagtatg ctatacgaag ttat 

< 2 1 0 > 7 
20 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 7 

ataacttcgt ataaggtatg ctatacgaag ttat 



34 



wo 99/25851 , PCT/JP9«/05«94 

4 

< 2 1 0 > 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 O > 8 

10 ataacttcgt ataatatatg ctatacgaag ttat 

< 2 1 0 > 9 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 34 

< 2 1 0 > 1 0 

< 2 1 1 > 3 4 
25 < 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



wo 99/25851 
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< 4 0 0 > 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 

5 <210>11 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0 > 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 

15 

< 2 1 0 > 1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 2 

25 ataacttcgt ataatgaatg ctatacgaag ttat 

< 2 1 0 > 1 3 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 



wo 99/25851 

< 2 1 3 > Artificial Sequence 



PC"l7JP9»/05094 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 



< 2 1 0 > 1 4 
10 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 



20 <210>15 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



wo 99/25851 . PCT/JP98/05094 



< 2 1 0 > 1 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>16 

ataacttcgt ataatgtctg ctatacgaag ttat 

< 2 1 0 > 1 7 

< 2 1 1 > 3 4 
15 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 

< 2 1 0 > 1 8 
25 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 



wo 99/25851 
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< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 

< 2 1 0 > 1 9 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 34 

< 2 1 0 > 2 0 

< 2 i 1 > 3 4 

< 2 1 2 >DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 34 



< 2 1 0 > 2 1 

< 2 1 1 > 3 4 



wo 99/25851 g PCT/JP98/05094 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 



10 <210>22 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

<2 1 0>2 3 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 2 3 



wo 99/25851 PCT/JP98/05094 

ataacttcgt ataatgtatg ttatacgaag ttat • 

< 2 1 0 > 2 4 

< 2 1 1 > 3 4 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 

< 2 1 0 > 2 5 
15 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 5 

ataacttcgt ataatgtatg atatacgaag ttat 

25 <210>26 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



-1 



wo 99/25851 PCT/JP98/05094 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 2 6 

5 ataacttcgt ataacgtata ctatacgaag ttat 

< 2 1 0 > 2 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

10 < 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 



< 2 1 0> 2 8 

< 2 1 1 > 3 4 
20 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 

< 4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 



< 2 1 0 > 2 9 



< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

5 <2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 9 

ataacttcgt ataaagtata ctatacgaag ttat 

10 

< 2 1 0 > 3 0 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 0 

20 ataacttcgt ataaagtatc ctatacgaag ttat 

< 2 1 0 > 3 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



wo 99/25851 13 PCT/JP98/0S094 

< 4 0 0 > 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 

< 2 1 0 > 3 2 
<211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 2 

ataacttcgt ataaggtata ctatacgaag ttat 

< 2 1 0 > 3 3 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 

< 2 1 0 > 3 4 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



wo 99/25851 



14 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 <400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 

< 2 1 0 > 3 5 

< 2 1 1 > 3 4 
10 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

<4 0 0> 3 5 

ataacttcgt ataatatata ctatacgaag ttat 

<2 1 0>3 6 
20 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



34 



wo 99/25851 
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< 2 1 0 > 3 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 



< 2 1 0 > 3 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
20 <400>38 

34 

ataacttcgt ataatctatc ctatacgaag ttat 

< 2 1 0 > 3 9 

< 2 1 1 > 3 4 
25 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



WU VV/25U5I 



< 4 0 0 > 3 9 

ataacttcgt ataatttata ctatacgaag ttat 

5 <210>40 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 0 

ataacttcgt ataatttatc ctatacgaag ttat 

< 2 1 0 > 4 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 

< 2 1 0 > 4 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

BNSDOCID: <WO 99258S1A1 I > 
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< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0>4 2 

ataacttcgt ataatgcata ctatacgaag ttat 

< 2 1 0>4 3 
10 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 >4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 

20<210>44 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 >4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



34 



18 



^ "•^ < 2 1 0 > 4 5 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 

< 2 1 0 > 4 6 

< 2 1 1 > 3 4 
15 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 4 6 

ataacttcgt ataatggata ctatacgaag ttat 

< 2 1 0>4 7 
25 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

BNSDOCID: <WO_©92585lA1 



10 
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19 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 >4 7 

ataacttcgt ataatggatc ctatacgaag ttat 

< 2 1 0>4 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



PCT/JP98/05094 



<4 0 0>4 8 
15 ataacttcgt ataatggatt ctatacgaag ttat 

< 2 1 0>4 9 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 



34 



34 



34 



< 2 1 0 > 5 0 

< 2 1 1 > 3 4 



20 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 

10 <210>51 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 

20 

< 2 1 0> 5 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 5 2 



BNSDOCID: <WO_992586lA1J_> 
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21 

ataacttcgt ataatgtaca ctatacgaag ttat 

< 2 1 0 > 5 3 

< 2 1 1 > 3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 

< 2 1 0 > 5 4 
15 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

20 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 

25<210>55 

< 2 1 1 > 5 2 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



22 

< 2 2 0> 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5<400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0 > 5 6 

< 2 1 1 > 5 2 
10 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20 <210>57 

< 2 1 1 > 6 0 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0> 5 7 

BNSDCXJID: <WO_992585lA1 J_> 
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tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 



< 2 1 0> 5 8 

< 2 1 1 >6 0 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 



< 4 0 0 > 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 



15 <210>59 

< 2 1 1 > 6 0 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



< 4 0 0 > 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 



< 2 1 0> 6 0 

< 2 1 1 > 6 0 

< 2 1 2 >DNA 



24 



< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Ant i sense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0>6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 <210>61 

< 2 1 1 > 1 0 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Swal liner 

<4 0 0>6 1 

10 

gatttaaatc 
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